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_& ‘in Science (Kulik Kulik and Carmichael//1974), such teaching. methods have

, : 4 . -~ -~ . [ -, . ...
o ',Eyaluatiod of the mpltidiﬁensional.affective corisequenges C e
K L e ) o . )

* of traditional and mastery instruction. ° ) '

.\ 4 . . .
. . - - ~ . L 4

L .
K .~ .

gtudenh\classroom performance is‘typically‘evaluatéd.through a fixed "

_ number, of nbnrepeatable, competitivg,exan&natigpé Many educators have,

- begun to questibn such a system both as a method of ipstruction and an caid

to learning " The competitive nature of the examination proceduﬁe is par-

s
tially at fault. Because knowledge is evaluated relative to the scares

.

of other students rather than against fixed standards, a stddent.mith medi-

N

N
.ocre ability or poor precourSe preparation may be ‘frustrated by his inﬁ-

ability to demonstrate an acceptable level of performance. Secondly,

-
¥

* - competitive nature of the examinations may be debiIitating tQ\students who

-

have édequate ability, but have'difficulty coping with the: anxiet arousi"—

- 5 . |
v nature of. the evaluations. Aside from the, competitdvb/hatdre of the t‘éts,

¥

their rigid and nonrepeatable scheduling may hamper learning. College

L4

students must: cope with a great number of personal *and academie demands
s

upon their* time. Often, they take examinations withopt adequate prepara—

I Y 9

tioh. In guch cases, the strictly scheduled course then pushes\students

«

onward into new material'giving little incentive for the mastery«ofﬂmaterial
* 2 B . . . .
o ’ »

.already tested. - : . . o SRR L ~
S . . * R .
Although not a panacea for all of the problems affecting large lecture

’

sections, mastery—oriented instructional systems are designed to offset

most of the difficulties just mentioned. As evidenced by a recent. article
|3

: S }
\ been having a great impact on college~level science edueation,‘ The Phase K
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&n earlier.version of' the paper was presentqd at the Annual Meeting of the‘
Iqwa Academy of Science,. April 19; 1975. L -

-




~

Achievement Systen (PAS) (Dolphin, Franke, Covert and Jorgensen, 1973),-

-

developed to teach introdUctory.eiology at Iowa-State University, is one

_example of a mastery—oriented teaching technique and is the basis of this

7

©  comparison of traditional and mastery systems. |

’ £
PAS. features preseg grading standards, repétitive testing and~mbd—
{

[

Lectures are “combined: with a study guide stressing

13

of

ularized course content.

behavioral dbjectives and. a tape library for review, Exams ove

i -

r a
the required hine phases (units) can be taken in any order. and u:}§;,

’ .
The best gore on a.given unit examination is-uged in detexmining
., . '

fivé

times.

-~

Ptudent grades.
& ] : .
"quires a minimum average (53%) o a minimum _number of phases (8) before
F 3

Once these minimum-thresholds have Been

Grades are, awarded by a fixed grading policy which re-

»

- @ final average is calcula ed.

achieved, the final grade. 8 determined golely by qu
b

a%;ty of performance.
* ) .
An average of 85-100% constitutes and A, 76-84% a B, 67-75% a C, and 53-66%

a D. Students passing at least six, but not eight phases, receive an im-

° by

-

complete and are given an additional quarter tJ bring'their performance up,

to threshold levels. To alleviate problems due to ‘the magnitude°of see-

.

retarial chores, test genération and all.record kefping is accomplished .

by computef? Total cost for this service is about eight cents per stﬂdent

> .

.
.\ -

‘per quarter.

Here, traditibnal is d@fined ae a

A

“a traditional method of 1 struction.

‘.
-

By




‘we gathered a group of statements thought to reflect theapositive and neg-

"correlations were excluded prior to the factor anaiysis. ’ . . Ty

Method of instrucyion) expected to6 differ in their responses to the items,

. Affective reactions to instructional methods and subject matter have .

been cited as .a positivé benefit of the mastery method of instruction

(Kulik, et al., 1974). - Unfortunately,‘data to support these c}aims,have )

.

come from very simple instruments - usually a single item. Because the y .

-

- N M Ad ’ .
impact of any }hstructional system is multidimensional, ‘comparisons made

-
~ =

between systems should evaluate as many facets of course impact as possible.
- - - . )

Positive consequences in one particular area may be offset by negative .

\ - ' ] v
consequences in other areas. Our evaluation procedure attempts to take.a . -

~
- . . f

A )

global look at reactions tolmastery and trad%tional instruction and also

ot . ’

*

to compare these two systems on more specific dimensions:. ‘

PR

‘The original scale (see Appendix 1) was constructed in the following

o
[ X3

manngr. Based upon a thorough review of the mastery—lea&ning 1iterature,

.

s
ative consequences of mastery—oriented éourses: Scéle itéms'were*then - v
constructed to approach these topics. To control for response set, tems . .

were .counterbalanced for positive affect. -Additional unrelated~items were

~

included on the questionnaire‘to obtain information 'unrel;ated‘ to this .

These items several others showing low interiten /

' K . \

.

research topic.

%
.‘ % v . . }'

.

Because the questionnaire was administered acﬂoss subjects (Sex x

.

P . -

a method to remove between—cell variation was utilized. Sum of squares .

" /o
and cross-product matrices were computed within cells and then pooled.
. e

The corteldtion matrix produced from this procedure gives the best indic-

ation of the factor structure for the total population of students respondi )
to thé-questionnaire.' A principle components factor analysis ratated to

..

varimax criterion of simple structure was then. employed. The solution

‘yielded 5 factors (21 items) and was judéed to be adequate according to the ) 6

.
v v »
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following criteria: a) 55% of the varf§hce among dtems was accounted for
PRE . by five factors; b) eigenvalues for these five factors were all greater

> _ then one, c) iteé% tended to load on a single factor and d) .high item com-

Zmunaliﬁies were produced. The five factors were labelled ;study habits,

, , N\ ' N
general evaluation, tests and grades, perceived freedom, apd intellectual

Y - »

value.® Items loading on each of these factats are indicated onthe handout -
depicting thié rotated factot matypix. Underlined 1oadings are- used to

- designate the items defining a given factor.
v

Inkorder to evaluate the affective- consequences of" the. traditional
‘ » and mastery courses, subscale scores were constructed for each student.
The five subscale scores indicate the ave;age raw scaie values for items
' . - . . .
loading on each factor. For example; a student'skscore for Perceived _

~

Freedom consisted of the average of his responses to questions 23 and 26.

.

All questions that were negatively keyed were reflected prior to the for—

* mation of subscale scores. - . oo . o
A METHOD by SEX MBNdVA was p?gformed.employing.the suhscale scores 1
T

he results indicated a highly sig-

. ! s
/ . as correlated~dependent measures. -

\ o)
nificant effect of METHOD, F(S kaT=14 69 Rﬁ . 001, with PAS being evaluated

) ‘more positively by both male and fega}e students Univariate ANOVAs per-

d 3

formed on each subscale indicated that this effect was primariiy due to
the\perceived Freedom and Tests and éfédes factors (25.001). The same
direction of effect wag obse* ed on the other factors, but these differ- ’

‘ ences did n;t é\ch an accept:ble level of statistical significancex_

L . N /r N DISCUSSION L ."
L / — . The results oﬁgthis inyestigation suggést an advantage for/the mastery—
.orien{ed methog of instrudtion. .The questionnaire resuits indicated that
students,found tHe nonconpetitive'evaiuation system andgthe opéortunitz to
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p-=24

Y

achieve through ciifigence to be the major advantages of the Phase Achieve-

mespt System. “Such findings support ‘claims made by many authors’ advocating

-
-

thg' mastery method. -,

e
. N

Aside from the data which :i.t has provided, the aésess;nent tool devel-

oped here prévides a major step forward. Although the e\}alqativ;z instru- ,

N

. ' -
ment is still at a crude léyvel of development, it does provide a major
advance over the simple instruments which hefvé preceded it: Future efforts-

might be devcéted to adding items which woyld load on those fa¢ rs defined

Y

by only a few items 6r to the application of this assessment technique to

e
L]

other compaxgjsons of traditional and mastery methods of .instruction.
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\ Rotated Factor Pattern Matrix for the Scale ~
to Measure Affective Resctions to Instrugtiorial Systems
, N R .
 Study © General  Tests and Perceived . Intellectusd
_Habits. Evaluation  Grades - Freedon v Value
.m%‘_ =2793 ,  =.3640 © 4409 - 1605 JARh8
) '01365 1 ’ ) 005“7 . "01380 05381c
1307 1 °,0803 ‘9%1".3 59 - by -.1126 5151
.2“99 "01269 e & ) “e 07 01728 05777
01258 "02525 | - 0 ‘ "01976 »0970 . o”‘?
01681 om bl . - ,.%gQZ "00968 05758
JA373 83 . 1488 0803 | '=,1035 S 60
00&5 - "022? e e 03861 .“091
-.1888 o, -1567 -+ 1001 0 Sh08”
"00”5_ \0257”‘ ’ - "02373 . 9 . 01‘858
3% . - 0302  -,1271 - . .0520 2051 o« 6k
35 "01005 01307 "%} .03701 om 0923
36 JOUS6" -’,%61‘ 0930 . w1136 -, 219 .6862
37 o 05& .. -, 0204 L e tm ! "{__666_ 2 05301"
i JOU09 ° -,1120, -, 6760 ~ ,0846 «1937 «5158
s . '.g?gz . 1579 -, 0468 - -1776 7l u
' 1&3‘ . . 00078 020“6 ‘ "rm ' '068&
kL 03080 ’ omu, 01763 : "0068"' 0’57?
s " < . «,2020 -,1888 +1836 . L4526
&6 . . JHE25 «,2070 -,1857 -, 1975 J875
u? O 01593 § '01‘“}1 i Y '02153 ¢ d'00730 . ..Eﬁ ' 05612 s
“8 ' 01293 boo @334 00107 i~ 06592
N “9 "00727 T - - ‘031.11 i ~ -OMB 05660 o6®5
50 01272 “e "01317 -.0966 iﬂz 0532“,
"~ The underlined losdings are considered to define the factor,
-* t J
{
f
\ /
(=]
. N o .
9 L



s - \ kS
\
. 1 -~ c%d »
Biology 101 Course Evaluation Questionniare . .,
‘We feel that the real use of an. evaluation s to improve the course for future students. e

" answer the questions. .- . R .

-

For that reasoh, we would like to use your experience in this course as the basis for
evaluations which may strongly influence how we structure the course in the future. Try
to divorce your opinions of the coursd’ subject material, instructor and text as you
-2 . . -
Identifying Information -~
Before you answer any of' the questions on the Questionnaire, complete the following:
(1) Print your name on the answer sheets (2) record a lecture section identification
number in the following way. ” At the upper right of the answer sheet is a blook labelled®
identification number. In the first row in the ‘¢olumn indicated by the arrow, place
your section number according to your -lecture time as indicated below.

Sec No. . Day and, Time
A . MWF 11:00-11:50 ,
5 MWF 12:10-1:00 IR <.

(3) now in the column beneath the section number record.your ‘'social security number,.
(4) encode your sectidh and .social security numbers by pencilling in the slots correspond-
ing to the numbers in the column. (5) Leave all other identifying information blank. .

‘Please use the following scale to indicateé the degree’ of your dgreement or' disagreement
- with each of the opinion questions on the following pages. Mark your answers on the IBM
. answer sheet. Be sure the nimber of the statement agrees with the number on the answer

sheet. Make your marks heavy and black. ~ Erase completely any answer you wish to ghange.

Do not leave any blank spaces. o .

¥

P ]

,9 = very strong'agreement 4 = glight disagreement

8 = strong agréementb' - 7 - ’ 3 = moderate disagreement )
7= moderate agréement - - ; 2= strong dieagreament’ " 3
6 = slight agreement b o -L’l = very strong disagresment -

- ne’i-ther agreement nor disagreement .

3 . -
. These questionnaires will be analyzed by an independent agency after course grades are
awarded. Please be honest in your responses. . .

N - /AN

Background Information (Factual information, Choose appropriate respogse) ¢

l. Class standing 1) freshman, (2). sophOmore, (8) junior; (4) senior; (5) other

2. Grade you feel you will receive: (1) A; (2) B (3) C ) D; (5) F; (6) Incomplete (D).
3. Grade you feel’ you should receivé° (1) 4; (b) B (3) C; (4)-D; (5 F, (6) Incomplete(I)
4

Mejor area: (1) Life sciences; (2) physical scieance and math; (3) arts and humanities,
“(4) engineering; (5) agriculture; (6) home ecohom cs; (7) education-.

5. Age: (1) 20 or under; (2) 21-25; (3) 26 30 (4) 31-39; (5) 40 or older.

6. Student 8 expected grade point this quarter (l) 3.5\or up, {2) 3.0-3.5; (3) 2§0-2.9;‘.
+(4) 1.0-1.9; (5) below 1.0. . .

7. Reason for taking course? (l) requirement for life sciBnces major; (2),to~fulfill
group or college requirements; (3) just irterested; (4 don't know .

(1) 0 (2)-3-5 credits; (3) 5- 105 €4)_ 10-15; (5) more' t 15 '

How many credits have you taken in college level cotirses in the physical séie‘ées
(Chem;Physicb;Geol.): (1) 0; (2) 3-5; (3) 5-10; (4) 10-15; \(5) more than 15. .//jr

How many credits have you taken in other college level Exgrses in the life sciences'

1




.- 10,

11.

¢

12.

l . . » .\ ~\‘< P' ~ ' w“’ S . . l ( ] , |
- . . . -\.2q - * . . . . ,7\ .

Are you-" currently enrolled in any of the following cdourses: (1) 101A (2) 102A;

(3) 102B; (4) 103 (5) more than'one ofgthe above. - .

How many hours per week did you spend on Biology 101 outside of, clese? (1) l hr;', ‘
(2), 2-4 hr, (3) 5-6 hr' (4) 7-8 hr; (5) 9 hr or more. ) .

How many lectures did you miss during the quarter? (1) 03 (2) 2° (3) 4; (&) 6°
(5) 7 or more. . , . . . )

L ]

s

Opinions about Course (Use‘l'to'Q scale on cover page; do not use 0) ‘ )

'1;‘.
14.

15.
T 160

17.
)

18.

. material.

19,

", 20,
21.

22,

23.

£

. 26,
25.
26.

27.

28.
29,

. N3p.

31.1

| -

The textbookvwas not'suitable for this course.‘ .
Ventiletion, seating arrangements, and lighting were adequate in the lecture hells

" used <in this course. - ..

’ 4 T |
The study gutde was of little use in preparing foﬁ the exeminetions. ., -
old tests.from/previous quarters are the best way to prepare for the examinatinns in” ~.
this course.’ . . ‘ . .. ,

1 B
Compared to other courses I took this quarter, I found myself spending too much ime
on'Biology 101 for the college credit. assigned. ‘ . . .

It was ﬁmporta t to me to have the study guide in order to organize the subject

In this course, ¢ amming fbr tests was the most effective means to ob{sin a high

grade. , N . .
Tests were useful to\me as a learning eid. - / . B S R
The tests#yere an adequate measure of my knowledge of Biology lOl and will allow the
instructor to ‘assign me the grade I deserve. : . . , )

In this course the final'gra e will be more related to int%lligence than to study v
effort expended. | 2 . .

-1 felt that I could, determine my grade in this course more than in most éther - .
courses at I.S, U ] . . . ’

Compared to other courses at 1.8 U.,the tests jin this'course were more threaSgEiff: 1
Too mLch-emphesis was placed on testing and grades in-this course.

A\
I adjusted my study habits during the course according to the scores I repeived on
tests. * M

The cours% allowed me-to pursue in depth underst’ending in _areas., that personally

interested me. ’ / . - Lo ..

I feel that this course should be recommended only for 1ife sclence majors.

I had to officially drop other courses from my schedule in orqer to keep up,with
the work' in this course.

During the Tatter half of this course I had an, accurate impression of the grede . o
that I would receive. T

1 feel that this course has not contributed significently to my understending of

. the basic processes 'of living systems.

A
s 33,
34¢

35\\ ]

My personal interest in.biology was high before taking ‘this cour:} ,
The number of exams was -not sdequate to test my underetanding and keep my interest.
The exans in this course were unfair and tricky.

1 ,
Exams in this course emphesize fectuel materiel at the expeanse of\bndgrstending
concepts. - ~¢,¢ . .

v - - o K i
- ST o -
v M . \/ ’ ‘Y : .
! . ,




. 39.

40.

41,

42.,

Return -the questionnaire end comp
at your finel'examinntion.

My personel interest in biology.wns high after taking this course.

. . . Y
. .
> ¢ e >
'

S
*

| . e 5 .

“ - ~ . ~

-

v,

Regerdlees of- my grade, I feql th.tj; heve msstered the relevent conteng of

Biology 101.

.’ ‘Q

I frequently used the tepe recordings in the Library to review the course material.

I was aware that Biology 101 _was taught this quarter using two different methods
(PA% and-Traditional). . .

From what I know about the other way of teeching the@course I would prefer to be °
in the other type of section. . ) Y

~

The grade stenderds in-this course are toe»high

'During the course, my interest in biology developed to the point that I wented to
spend-more time on Biology lOl than I had origin;lly expected E

~
.
.

43, 'This course has encouraged me to develop good study habits. S
44, This course has encouteged me to _develop critical reading kkills. ‘
45. 1 was disappointed that Biology 101 dealt with abétract biolégicel procéiises and
not the structure and function of plants and animals. . ' ‘
46, My final grade in this course will be lhnited becsuse I lack a beckground in the,
--8ciences., . . . .
4?. I was unable to mhster the ebstrect generalizetions demanded in this course. .
48, 4Thi§ course has stimulated my desire €5 take additfonal biology courses, ‘ ' .
49. I think that this is one of the worst courses I he&e.had at 1.8.U. ‘ '
50: This course forced me to regerd myself as being unable ta compfehend the basic
_concepts of Biology.' : , ' o - :
Opinion of Instructor . . . e \_“~.
51. The instructor did not' interpret ebstrebt ideas .and thedries cleerly. :
52. The'instructor contributed to my intergst in his subject.
53. The instructor has increased my skills in thinking. S
54.- The instructor has helped broaden my intefests. R S ."ﬂ
55. The instructor does not stress hmportent;meter ’ :
56. The instructor’ makes good use of examples end i; ; Prations:
) 57.' The instructor has not motiveted me tqrdo my best nork : .
58. The instrdctor does rot inspire class confidence by his knowledge of the eubjectL
material, . a « ﬁ , Ao
‘'59. The instructor has given me new viewpoints and appreciations. e
60. The instrbctor is not cleer and understendeble in his explenatioag oL

ted’ enngr fpeet on Wednesdey, Nov. 20, at 9:45

’ . .




